







































































































月に山口湾で釣りにより採集した13.3cm DW，13.7cm DW の2個体，2009年4月に広島湾大野瀬戸で刺網に
より採集された19.1cm DW の1個体，および2004年7月に周防大島町和田で刺網により採集された18.7cm 
DW の1個体の計12個体のデータを用いた。推定2．尾棘長による方法では，推定の基となるアカエイ標本は，
2003年11月～2013年9月にかけて，有明海沿岸や長崎県野母崎半島地先であんこう網，刺網，底曳き網およ
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Fig. 1.  Photographs of two parts of fishes that were collected from the estuary of Fushino River in 
Yamaguchi city, western Seto Inland Sea.  
　　　 A: dorsal view of the posterior part of a Whip stingray, Dasyatis akajei, 13.8cm DW collected in 
September 2006.  Two arrows show the measurement portion used for calculating disc width.  B: 
all contents in the anterior part of the gut of a juvenile Tiger pufferﬁsh, Takifugu rubripes, 12.1cm 
SL collected in October 2012.  The pieces of No.1-4 which has been restored to the original 
condition are identiﬁed as the caudal portion of D. akajei.  Scale bar shows 2cm.












































































Fig. 2.  Size distribution of the large-sized D. akajei’s body pieces which were 
detected in the gut contents of the juvenile Tiger pufferﬁsh, 12.1cm SL.  
　　　 The arrow shows the mouth width of the pufferﬁsh.
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Fig. 3.  Correlation between the length of the venomous spine and the disc width of D. akajei.  
　　　 The solid line indicates the regression line.  The dotted line shows the 95% conﬁdence 
interval for the value of individuals.  Black circles: used individuals for the analysis. 
Gray circles: unused individuals for the analysis.
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ここから→ Takifugu rubripes predation on the venomous stingray Dasyatis akajei: gut 
content evidence from an estuary in the western Seto Inland Sea, Japan
Toshihiro Shigeta1), 2), Keisuke Furumitsu3), Atsuko Yamaguchi3), Takeshi Tomiyama2),  
Yoichi Sakai2), and Hidetoshi Saito2) 
1)National Research Institute of Fisheries and Environment of Inland Sea, Fisheries Research Agency,  
Hatsukaichi Hiroshima 739-0452, Japan
2)Graduate School of Biosphere Science, Hiroshima University, Higashi-Hiroshima  
Hiroshima 739-8528, Japan
3)Graduate School of Fisheries Science and Environmental Studies, Nagasaki University,  
Nagasaki 852-8521, Japan
Summary
　　Tiger pufferﬁsh, Takifugu rubripes (Family: Tetraodontidae), is an important commercial ﬁsh in Japan. 
Landings of Tiger pufferﬁsh at the Shimonoseki ﬁsh market, Yamaguchi Prefecture, where ca. 60% of the 
pufferﬁsh caught in Japan is landed has decreased remarkably from 1,841 metric tons at the peak of catch 
in 1987 to 111 metric tons in 2013.  This reduction in stock indicates the pufferﬁsh population of Japan has 
reached a critical condition.  As a result, the local population in Ariake Bay, East China Sea has been 
evaluated as an endangered local population by the Nagasaki Prefectural local government (Red List 2011, 
category: LP).  Necessarily, it is desired that the resources should recover from the present state.  It is 
known that juvenile tiger pufferﬁsh grow in estuaries until late fall.  They forage on small benthic animals 
there.  Therefore, it is necessary to clarify the feeding habits of the juvenile pufferﬁsh in the intertidal area 
in detail. 
　　In this report, we clarified the predation on the Whip stingray, Dasyatis akajei by juvenile Tiger 
pufferfish in the estuary area.  Because the stingray is well-known as a venomous species, it has been 
considered that no ﬁsh species could prey on stingrays in this area.  In September-November 2012 and 
October 2014, 27 individuals of T. rubripes (9.8-14.0cm SL, 11.9-17.5cm TL) were collected in the 
Fushino River estuary in Yamaguchi Prefecture, western Seto Inland Sea to examine their feeding habits.  A 
D. akajei was identiﬁed from the gut contents of the juvenile T. rubripes, 12.1cm SL (15.1cm TL), which 
was collected in October 2012.  The prey, the stingray’s body was detected as a total of 40 only partially 
digested pieces including 4 distinct pieces of the tail being the posterior portions of the stingray’s body.  By 
two different restoring methods, the disc width of the stingray was estimated to be 11.1±2.4cm (±95% 
conﬁdence interval) and as 12.8±3.7cm.  The amount of stingray body tissue consumed to total stingray 
body weight was estimated to be 18.6% of the former restoring method and 11.8% by the latter.
　　In the Seto Inland Sea of Japan, resources of benthotrophic fish species, such as flatfishes and 
pufferﬁshes, which use the estuary in their early life history, have decreased remarkably.  For recovery and 
regeneration of these critical resources, it is necessary to clarify the relationships between organisms and 
the estuarine ecosystem. 
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